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L Real Party in Interest 

The real party m interest is Hewlett-Packard De\ elopment Company, LP, a limited 
partnership established under the Saws of the State of Texas and having a principal place of 
business at 20555 S.H. 249 Houston, TX 77070, U.S.A. (hereinafter "HPDC"). HPDC is a 
Texas limited partnership and is a wholly-owned affiliate of Hewlett-Packard Company, a 
Delaware Corporation, headquartered in Palo Alto, CA. The general or managing partner of 
HPDC is HPQ Holdings, LLC. 

II Rela ted Ap peals i i ' 

Appellant is not aw are of any related appeals or interferences that will directly affect 
or be directly affected by or have a hearing on the Board's decision in the pending appeal. 

ILL Stat us of Claims 

Claims 1-25, which tire the subject of this appeal, are pending. 
Claims i -25 stand rejected. 

Appellant appeals all rejections of the pending claims 1-25. 
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IV. Status of Amendments 

The amendments filed April 7, 2009, have been entered and acted upon by the 
Examiner 

No amendments were filed after the final Office action dated July 30, 2009. 

V, Summon of Claimed Subject Matter 

In the following Summary, the citations in parentheses are representative of support 
provided in the application. 

A. Independent claim 1 

The aspect of. the invention defined in independent claim I is an error diffiision 
halftoning method comprising operating a processor (1 37) to perform operations comprising 
the following operations. A current input is modified to produce a modified input (1| 33; PIG. 
2, elements x(m) and u(m). respectively). In this process, past quantization errors are 
incorporated into the current input (FIG. 2, block 218). Hie modified input is quantized to 
produce an output (%, 32; FIG. 2 r block 210). The output is processed through a data 
processing path having a bandpass transfer characteristic (FIG. 2, blocks 212, 214, 216), 
wherein the processing comprises deriving an error value from the modified input and the 
output and diffusing the error value into future inputs (**' 32-33; FIG. 2, blocks 214, 216, 
218). 

B, Dependent claim 3 

Claim. 3 depends from claim 1 and recites that the bandpass transfer characteristic has 
a response that corresponds to a bandpass transfer function B(z) defined by 



where H(z.) and KU) are transfer functions, and a is a scalar that controls pixel clustering 
(122). 



B(z) 



_(l-q)H(z) + aH(z)«:<z) 
l~aH(z)+aH(z)K(z) 



Ay.ilie; 
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C. Independent claim 7 

The aspect of the invention defined in independent claim 7 is an apparatus for 
1 i l 1 i i t ftoning (*j 37 H<» 45 fhe apparatu comprises a tai > 
memory storing instructions (<! 37; FIG. 4), and a processor coupled to the memory, operable 
to execute the instructions, and based at least in pail: on the execution of the instructions 
operable to } > i s ( h liovvii peral >ns (1 37 fit 4) A current 

input is modified to produce a modified input (*; 33; FIG 2. elements \{m) and ufm), 
•respectively), wherein past quantization errors are incorporated into the current input {FIG. 2, 
block 218). The modified input is quantized to produce an output (f 32; FIG. 2, block 210). 
The output is processed through a processing path having a bandpass transfer characteristic 
(FIG. 2. blocks 212, 214, 216), wherein in the processing the processor performs operations 
comprising deriving an error value front the modified input and the output and diffusing the 
error value into future inputs (lil 32-33; FIG. 2, blocks 214, 216, 218) 

D. Independent claim 9 

The aspect of the invention defined in independent, chum 9 is an apparatus for 
performing error diffusion halftoning (% 37: FIG. 4>. The apparatus comprises a processor 
operable to perform operations compnsm the folkm im operations \ current input is 
modified to produce a modified input (f 33: FIG. 2, elements x(m) and u(ra). respectively I. 
In ibis process . as. v)J j i/.u- n errors are incorporated into the current input (FIG, 1, block 
218). The modified input is quantized to produce an output (% 32; FIG. 2, block 210). The 
output is processed, through a data processing path having a bandpass transfer characteristic 
(FIG. 2, blocks 212, 214, 216), wherein the processing comprises deriving an error value 
from the modified input aid the output and diffusing the error value into future inputs 32- 
33: FIG % blocks 214, 216, 2 IS). 

E. Independent claim 15 

The aspect of the invention defined m independent claim 1 5 is a machine-readable 
memory- storing processor-readable instructions that, when executed by a processor, causes 
the processor to perform error diffusion halftoning Of 37: FIG. 4). The error diffusion 
halftoning im lesj quai n, and filtering with tut ffective bandpass 




Nin ruv . )anuHa~Ved ua 

10/598,895 

Oct. 31, 2003 



Mon^ ^ Docket No.' 20O2O5808-1 
Appeal Brief elated Nov. SI. 2009 
Reply lo fuwt actiois dated Juiy 30, 2000 



characteristic without using an output of the quantization to directly influence an input of the 
quantization (m 32-33; FIG. 2). 

p. Independent claim 21 

The aspect of the invention defined in independent claim 21 is a printer comprising a 
print engine (fjj 37-38, FIG. 4), and a processor for performing error diffusion halftoning 
37-38; FIG. 4). The halftoning includes performing quantization, and using an error signal 
filtered with an effective bandpass characteristic to influence the quantization without using a 
result of the quantization to direct!) influence an input of the quantization, an output of the 
quantization supplied to the print engine (1* 32-33; FIG: 2). 

VI. G u ds ERe cj e Reviewed n Appea 

A. Claims 1-2, 4. 6-7, 9, i I, 13-14, 2L 23 and 25 are rejected under 35 U .S.C. § 
102(b) over Kumar ("On the Phase Response of the Error Diffusion Filter for image Half 
toning"). 

B. Claims 3, 8, 10, and 17 are rejected under 35 U .S.C. § 103(a) over Kumar 
("On the Phase Response of the Error Diffusion Filter for Image Halftoning"). 

C. Claims 5. 12. 15-16, J 8-20, 22 and 24 are rejected under 35 U S C. § 103(a) 
over Kumar ("On the Phase Response of the Error Diffusion Filter for Image Halftoning") in 
view of Shimizu (U.S. 6,999.201). 

VII. Argument 

A. Claim rejections under 35 U S.C s 102<b) 

The Examiner has rejected claims E 2 ; 4, 6, 7, 9, 11 , 13, 14, 2 1, .23, and 25 under 35 
U.S.C § 102(b) over Kumar ("On the Phase Response of the Error Diffusion Filter for image 
Halftoning") 
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1 Aiiili M i ! j_ < l u - 1 l i ( 1 1 „ SJu Lb) 

The relevant pan of 35 U S C. § 1 02(b) recites that "A person shall be entitled to an 
invention, unless ~ ... the invention was patented or described in a printed publication in this 
or a foreign country or m public use or on sale in this country . more than one y ear prior to the 
date of the application for patent in the United States." Anticipation under 35 U.S.C. § 
102(b) requ £ „^^nt eithet 

expressly or inherently, in a single prior art reference I Ml 1 1 i 1 - CyP'O" 

Semiconductor Corp.. 268 F.3d 1342. 1350 (Fed. Cm 2001). Anticipation must be proved by 
substantial evidence. In re Crish . 393 F.3d 1253, 73 USPQ2d 13(54 (Fed. Car. 2004). 



Independent claim 1 recites: 

Claim 1 (previously presented): An error diffusion 
halftoning method comprising operating a processor to perform 
operations comprising; 

modifying a current input to produce a modified input 
wherein the modifying comprises incorporating past 
quantization errors into the current input; 

quantizing the modified input to produce an. output; and 

processing the output through a data processing path 
having a bandpass transfei characteristic, wherein the 
processing comprises deriving an error value from the modified 
input and the output and diffusing the error value into future 
inputs. 

The rejection of independent claim 1 under 35 U.S.C. § 102(b) over Kumar should be 
withdrawn because Kumar does not expressly nor inherently disclose each and every element 
of the claim. For example, Kumar does not expressly nor inherently disclose "processing the 
ttput ■ i i th having a band tss transfer characteristic 

In the rationale given by the Examiner in support of the rejection of claim L the 
Examiner has asserted that Kumar discloses "processing the output through a data processing 
path having a bandpass transfer characteristic" in the error filter h4 defined in example 2 on 
page 1287. in FIG. .1 . and in the third paragraph on page 1285 (see page 3 of the final Office 



1 



Claims 1.2. 4. 6 and 23 
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action), Contrary to the Examiner's assertion, however. Kumar does not even hint that the 
erroi fillet hi a tsfei characteristic. 

Regarding the disclosure of example 2 on page 1287. the Examiner inexplicably has 
mischaracten/.ed Kumar's teaching as disclosing an "error filter h4 having prominent 
bandpass shape at horizontal and vertical frequencies"' (see page 3 of the final Office action). 
Contrary to the Examiner's mischaracterization, however, the disclosure of example 2 on 
page 1287 expressly discloses that it is the filter |-H(\v x pw v ) that has "prominent bandpass 
shape at horizontal and vertical frequencies," not the filter h4 (see page 1 287 of Kumar). 
Based on this disclosure, it is clear that the filter h4 must have highpass and low pass shapes 
at horizontal and vertical frequencies in order to complement the bandpass shape of the filter 
1-H(w :<s w v ). Thus, contrary to the Examiner's position. Kumar does not disclose "processing 
the output through a data proa ssing t ath i iving ban ij ass trans fet characteristic on page 
1287; in fact, Kumar's disclosure on page 1.287 contradicts the Examiner's position in this 
regard, 

Regarding the disclosure in the third paragraph on page .1285. Kumar expressly 
discloses that "It is only desired that the magnitude response should be a iowp ass. preferably 
with its pass band not less than the passband of the human v isual system" (emphasis added), 
Thus, the cited disclosure expressly contradicts the Examiner's characterization of the 
disclosure as teaching "processing the output through a data processing path having a 
bandpass transfer characteristic." 1 

Throughout the remainder of the document. Kumar consistently discloses that the 
error filter h(kJ) is a low-pass filter For example, in the first line after equation (1 1) on. page 
1 284, Kumar discloses that ( i~H(w*,\v v )) is a high-pass filter, which means that H(w s ,w y ) is a 
low-pass filter. Kumar also discloses that "if the magnitude response of the error filter is 
low-pass with unity gam as zero frequency, it ensures that the low frequency spectrum of the 
halftone is similar to that of the input image" (page 1284, last two lines - page 1 285. line 2). 
In addition. Kumar discloses thai the three error filters defined in equations (I2}-( 14) are low- 
pass filters (see page 1.285, first full Ij)- 



1 Inexplicably, the Examiner's characterization of the cited disclosure omitted the part of the 
cited sentence that expressly contradicts die Examiner s characterization. In particular, the 
Examiner omitted Kumar's express teachings that Tt is only desired that the magnitude 
response should be a iowpass. . " 




Nin ruv . )anuHa~Ved ua 

10/598,895 

Oct. 31, 2003 



Mon^ ^ Docket No.' 20O2O5808-1 
Appeal Brief dated Nov. I ! . 2009 
Reply lo ftnat actiois dated Juiy 30, 2000 



Thus, the Examiner has not shown that Kumar discloses ''processing the output 
through a data processing path having a bandpass transfer characteristic" as recited in claim 
1 . For at least this reason, the rejection of independent claim 1 under 35 ILS.C § 102(b) over 
Kumar should be withdrawn. 

Each of claims 2, 4, (k and 23 incorporates the elements of independent claim I and 
therefore is patentable over Kumar for at least die same reasons explained above in 
connection with independent claim i. 

I UiWll 

Independent claim 7 recites ;!em us iha s - tialh track the pertinent elements of 
independent claim .1 discussed above. In particular, claim 7 recites the "modifying", the 
"quantizing'", and "processing" elements of independent claim i and. therefore, is patentable 
over Kumar for at least the same reasons explained above in connection with independent 
claim 1 . 

4 .CiatmsJ)^ij,J2 ; iindJ4 

Independent claim 9 recites elements thai essentially track the pertinent elements of 
independent claim i discussed above. In particular, claim 9 recites the "modifying 5 ", the 
"quantizing", and "processing" elements of independent claim 1 and, therefore, is patentable 
over Kumar for at least the same reasons explained above in connection with independent 
claim 1, 

Each of claims 1 1, 13, and 14 incorporates the elements of independent claim 9 and 
therefore is patentable over Kumar for at least the same reasons explained above in 
connection with independent claim 9 (via claim 1), 

x Cla ims 2J and 23 

Independent claim 21 recites elements that, essentially track the pertinent elements of 
independent claim 1 discussed above. In particular, claim 21 recites in part "a processor for 
pertbrmin error dii iff the 1 tonin uding perfos nin p > ligation and 

using an error signal filtered with an effective bandpass c ) tct ri tic to mfluencethc 
quantization without, using a result of the quantization to directly influence an input of the 
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quantization." For the same reasons explained above in connection with independent claim 
1, Kumar does not expressly nor inherently disclose "using an error signal filtered with an 
effective bandpass characteristic to influence the quantization without using a result of the 
quantization to directly influence an input of die quantization/' as recited in claim 21. 
Therefore, independent claim 21 is patentable over Kumar for at least the same reasons 
explained above in connection with independent claim 1. 

Claim 25 incorporates the elements of independent claim 21 and therefore is 
patentable over Kumar for at least the same reasons explained above in connection with 
independent claim 21 (via claim I ). In particular, claim 25 recites the "-.modifying'; the 
"quantizing" and "processing" elements of independent claim 1 and. therefore, is patentable 
over Kumar for at least the same reasons explained above in connection with independent 
claim 1 . 

B. Claim rejections under 35 U.S.C. § 103(a) 

i VppJ.u '1 . j , , « i am . ymcf yj -• • ;; i-.'^.n 

TA patent may not be obtained . . if the differences between the subject matter sought 
to be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the tone the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains/' 35 U.S.C. § 103(a). 

In an appeal involving a rejection under 35 U.S.C. § 103, an examiner bears the initial 
burden of establishing prim i fiivie obviousness. See in re Rijckaert, 9 F.3d 1531, 1 532, 28 
USPQ2d 1955, .1956 (Fed. Cir. 1993). To support a prima facie conclusion of obviousness, 
the prior art must disclose or suggest ail the limitations of the claimed invention." See In re 
Lowrv, 32 F.3d 1579. 1582, 32 USPQ2d 1 031, 1034 (Fed. Cir. 1994). If the examiner has 



"The ISP 51 1 f of the 

requirements for establishing a prima facie case of unpatentability (37 CFR § i.56('b)(ii»: 



A prima facie case of unpatentability is established when the 
information compels a conclusion that a claim is unpatentable 
under the preponderance of evidence, burden-of-proof standard, 
giving each term in the claim its broadest reasonable 
construction consistent with the specification, and before any 
consideration is given to evidence which may be submitted in 
an attempt to establish a comrars con i i fp nfabili 



Appeal Brief dated Nov. II. 2009 
Reply u> final action dated My 30, 2000 



established a prima facie case of obviousness, the border* of going forward then shifts to the 
applicant to overcome the prima facie case with argument and/or evidence Obviousness, is 
then determined on the basis of the e vidence as a whole and the relative persuasi veness of the 
arguments. This inquiry requires (a) determining the scope and contents of the prior art. (b) 
ascertaining the differences between the prior art and the claims in issue; (c) resolving the 
level of ordinary skill in the pertinent art; and (d) evaluating evidence of secondary 
consideration. See KSR tnt'l Co. v. Teleflex Inc. . No. 127 S. Ct. 1727. 1728(2007) (citing 
Graham v. John Deere . 383 U.S. I. 17-18. 148 USPQ 459, 467 (i 966)). If all claim 
limitations are found in a number of prior art. references, the fact finder must determine 
whether there was an apparent reason to combine the known elements in the fashion claimed. 
See KSR. i 741 . This analysis should be made explicit. KSR at 1. 741 (citing In re Kahn. 441 
F. 3d 977, 988 (Fed. Cir 2006): '"(RJejections on obviousness grounds cannot be sustained 
by mere conclusory statements: instead, there must be some articulated reasoning with some 
rational underpinning to support tire legal conclusion of obviousness"). 

2. Claims 3. 8. 10. and 17 

Claims 3, 8, 10, and 17 are rejected under 35 U .S.C. § 103(a) over Kumar C'On the 
Phase Response of the Error Diffusion Filter for Image Halftoning") 

a Claim 3 

Claim 3 incorporates the elements of independent claim 1 and therefore is patentable 
over Kumar for at least the same reasons explained above in connection with independent 
claim 1 . 

Claim 3 also is patentable over Kumar for the following additional reasons. 
Claim 3 depends from claim 1 and recites thai, the bandpass transfer characteristic has 
a response that corresponds to a bandpass transfer function B(z) defined by 
(l a)ll</Hall(/.)Ki./> 
I al ft/) > alh />!<</) 

where Fhz) and K(z) axe transfer functions, and a is a scalar that controls pixel clustering 

In support of the rejection of claim 3 under 35 U. S.C. § 103(a) over Kumar, the 
Examiner has acknowledged that Kumar does not disclose the transfer function B(x) defined 
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in claim 3 (see page 7 of the final Office action). In an effort to make-up for this lack of 
disclosure, the Examiner has taken the position that (see page 7 of the final Office action): 



, le response of the error filler 
determines which part of the input image spectrum is retained 
by the half toning method and which part is not (page i 284) 
and error filter h4 having prominent bandpass shape at 
horizontal and vertical frequencies, page 1287. Therefore it 
would have been obvious to one of ordinary' skill in the art at 
the time of the invention to have recognized Kumar discl osing 
wherein the bandpass transfer characteristic has a response that 
corresponds to a bandpass transfer function B(z) as claimed in 
claim 3. 



As explained above in connection with independent claim ! , however, the Examiner's 
assertion that the filter h.4 has prominent, bandpass shape at horizontal and vertical 

M ! » i m mexpln i hi resa toach.it 

(see page 1287). I.n contradiction to the Examiner's position, Kumar expressly discloses that 
it is the filter 1 «.H(w s> w y ) that has "prominent bandpass shape at horizontal and vertical 
frequencies," not the filter h.4 (see page 1287 of Kumar). Based on this disclosure, it is clear 
mat the filter h4 must have highpass and lowpass shapes at horizontal and vertical 
frequencies in order to complement the bandpass shape of the filter 1 -H(w s ,w v ). Since the 
rationale given by the Examiner in support of the rejection of claim 3 is not supported (and in 
face is contradicted) by Kumar's disclosure, there is no support whatsoever for the 
Examiner's conclusion that claim 3 is obvious over Kumar 

In addition, even assuming for the purpose of argument only that the Examiner's 
mischaracterization of Kumar's teachings was correct the Examiner's has not even attempted 
to -ho\ that ucl m incorrec const u of K im i d closure o k have led one skilled 
in the art to process the output through a data processing path having a bandpass transfer 
characteristic given by the transfer function B(z) defined in claim 3. Instead, the Examiner 
simph asserts without it 1 t i , i that th ransfet unci n B(z.) would have been 
obvious... " Such conciusory reasoning amounts to no more than a concluson statement that 
cannot support a rejection under 35 U.S.C. § 103. Indeed, such conciusory reasoning only 
evidences the fact that the Examiner improperly has engaged m impermissible hindsight 
reconstruction of the claimed invention, using applicants' disclosure as a blueprint for piecing 
together elements from the prior art in a manner that attempts to reconstruct the invention 
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recited in claim 3 only with the benefit of impermissible hindsight (see KSR Int'l Co. v. 
Teleflex Inc., slip op. at 17: '"A factfinder should be aware, of course, of the distortion caused 
by hindsight bias and must be cautious of arguments reliant upon ex post reasoning."}. The 
fact is that there is no necessary correlation between the Examiner's incorrect construction of 
Kumar's disclosure and the transfer function B(*) defined in claim 3. Consequently, the 
Examiner's incorrect construction of Kumar's disclosure would not have led one skilled in 
the art to process the output through a data processing path having a bandpass transfer 
characteristic given by the transfer function B(z) defined in claim 3. 

For at least these additional reasons, the rejection of claim 3 under 35 U.S.C. § 103(a) 
over Kumar should be withdrawn. 

Claim 8 incorporates the elements of independent claim 7 and therefore is patentable 
over Kumar for at least the same reasons explained above in connection with independent 
claim 7 (via claim 1). 

Claim 8 also is patentable over Kumar for the same additional reasons explained 
above in connection with claim 3. 

c. Claim 10 

Claim 10 incorporates the elements of independent claim 0 and therefore is patentable 
ovei Kumar fot at least the same reasons explained above in connection with id > ndent 
claim 9 (via claim 1 ). 

Claim 1 0 also is patentable over Kumar for the same additional reasons explained 
above in connection with claim. 3. 

d. Claim 17 

Claim 1 7 incorporates the elements of independent claim 1 5 and therefore is 
patentable over Kumar for at least the same reasons explained above in connection with 
independent claim 15 (via claim 1). 

Claim 17 also is patentable over Kumar .for the same additional reasons explained 
above in connection with claim 3. 
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3. Claim s 5 12 ! 5 is-20, 22. and 24 

The Examiner has rejected claims 5, 12, 15, 16, 18-20, 22, and 24 under 35 U.S.C. § 
1 02(b) over Kumar ("On the Phase Response of the Error Diffusion Filter for Image Half 
tommf) in view of Shnmm (U.S. 6,999,201). 

a ( L;::;V 5 .:!;:.! II 

Each of claims 5 and 22 incorporates the elements of independent claim i . Shtmim 
does not make-up for the failure of Kumar to disclose or suggest the pertinent elements of 
independent claim 1 discussed above. Therefore, claims 5 and 22 are patentable over Kumar 
in view of Shimizu for at least the same reasons explained abo ve in connection with 
independent claim I. 

Claim 22 also is patentable over Kumar in view of Shiroi/u for the following 
additional reasons. 

Claim 22 depends from claim i and recites that; 



the processing comprises 

modifying the output to produce a modified output, 
wherein the modifying of the output comprises 
filtering past errors in accordance with a first 
low-pass filter transfer function and 
incorporating into the modified aapul the past- 
errors filtered in accordance with the first low- 
pass filter transfer function, and 

subtracting the modified input from the modified output 
to produce a second error value 

filtering the second error value in accordance with a 
second low-pass filler transfer function to 
produce (he first error value; and 

the modifying comprises incorporating into the current input 
past error values filtered in accordance with the second 
low -pass filter transfer function to produce the modified 
input. 



In support of the .rejection of claim 22, the Examiner has taken the position that (see 
the final O tenon) 
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Regarding claim 22. Kumar differs from claim 22 in that he 
does not disclose subtracting the modified input from the 
modified output to produce a second error value .filtering the 
second error value in accordance with a vnv^i ; ■■■■ gxw.s fiber 
lit' v jn t » produce the first erroi value; and 

the modifying comprises incorporating into the current input 
past error values filtered in accordance with the second iow- 
22 dter it iuiicm pi dus e i le modified input. 

Shinuzu discloses subtracting the modified input (e.g., 
modified input at 215, figure 2) from the modified output (e.g., 
g(nt . n2) or value at 245, figure 2) to produce a second error 
value (eg , vv(nl ,n2) : figure 2) filtering the second error value 

m accon • wit * ecorui « _nt yhgiT < '<< „;„ ' j^' 

produce the first error value (e g., weight coefficient lamda 
block 280 and associated with adaptive algorithm block 270. 
figure 2. Note: weight coefficient associated with adaptive 
I rithm to produc h quantization error e(n'l, n2). Thus il is 
considered as second linear weighting filter) to produce the first 
error value (e.g., e(ni , u2) at 285. figure 2); and the modifying 
comprises incorporating into the current input {e.g., current 
input xfiifi u2), figure 2) past error values filtered (e.g., efnl. 
n2) at 285. figure 2) in accordance with th e second low -pass 
filter transfer function to produce the modified input (e.g., 
modified input at 2.15, figure 2). 

The rejection of claim 22 over Kumar in view of Siunitou should be withdrawn 
because Kumar in view in Shimizu does not disclose or suggest all the elements of the claim. 

First the Examiner's has failed to establish a pi ma facie case that Kumar in view of 
i f 1 1 .:•!•..'• 1 22.ii t i 1 timer I it shown 

that Kumar in view of Shiim/.u discloses or suggests "modifying (he output to produce a 
modified output, wherein the modifying of the output comprises filtering past errors in 
accordance with a first low-pass filter transfer function and incorporating into the modified 
output the past errors filtered in accordance with the l'irst low-pass filter transfer function.' 1 as 
recited in claim 22. Indeed, the Examiner has not even attempted to show that, his proposed 
combination of Kumar and Shimi/.u discloses or suggests the "first low -pass filter transfer 
function*' recited in claim 1 , For at least this reason, the rejection of claim 22 under 35 
U.S.C. § 103(a) over Kumar in view of Shimizu should he withdrawn 

Second, Kumar in view in Shimizu does not disclose or suggest filtering with first and 
second low-pass filter transfer functions as defined in claim 22. Instead, both Kumar and 
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Shin « s ch s ingle iowpass filter in fee feedback palh (see error filter in FIG. I of 
Kumar and error diffusion filter means 230 in FIG. 2 of Sbimizu). Note that the weight 
coefficient adjustment means 280 is not a lowpass filter; insfc id it a Ijusts the mnput of the 
error diffusion filter means 230 (see coi. 6. fines 26-3$). for this additional reason, the 
rejection of claim 22 under 35 U S.C § 1 03(a) over Kumar in view of Shimizu should be 
withdrawn. 

h. Claim 12 

Claim 1 2 incorporates the elements of independent claim 9. Shimizu does not make- 
up for the failure of Kumar to disclose or suggest the pertinent elements of independent claim 
9 discussed above (via claim 1 ). Therefore, claim 1 2 is patentable over Kumar in \ iew of 
Shtmteu for at least the same reasons explained above in connection with independent claim 
9 (via claim t). 

c. Claims IS. 16. 18-20. and 24 

Independent claim 15 .recites elements that essentially track the pertinent elements of 
independent claim 1 discussed above. In particular, claim 15 recites in part 'the error 
diffusion j ii i quantization and filtering vrith an effective 

bandpass characteristic w ithout using an output of the quantization to directly influence an 
input of the quantization.'' For the same reasons explained above in connection with 

aim I, Kumar does not expressly nor inherently disclose "filtering with an 
effective bandpass characteristic without using an output of the quantization to directly 
influence an input of the quantization.'' as recited in claim 1 5. Shimku does not make-up for 
the failure of Kumar to disclose or suggest this element of independent claim 15. Therefore, 
independent claim 15 patentable over Kumar in view of Sbimizu for at least the same reasons 
explained above in connection with independent claim 1. 

Each of claims 16, 18-20. nod 24 incorporates the elements of independent 15 and 
therefore is patentable over Kumar in view of Shimiza for at least the same reasons explained 
above in connection with independent claim 15 (via claim I). Claim 24 recites the 
"modifying" the "quantizing" and processing" elements of independent claim 1 and, 
therefore, is patentable over Kumar for at least the same reas 1 expiai tied a ben e iu 
connection with independent claim I , 
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VOI. Co nclusion 

For the reasons explained above, all of the pending claims are now in condition for 
allowance and should be allowed. 

Charge any excess Sees or apply any credits to Deposit Account No. 08-2025, 



Please direct all correspondence to: 

Hew! ett-Packard C ompany 

intellectual Property Administration 

Legal Department. M/S 35 

P.O. Box 272400 

Fort Collins, CO 80528-9599 



Respectfully submi ited, 



Date: November H. 2009 



t i ( I I * 



Edouard Garcia 
Reg. No. 38.461 

Telephone No.: (650) 605-3532 
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CLAIMS APPENDIX 



The claims thai are the subject of Appeal are presented beiow. 

Claim i (previously presented): An error diffusion halftoning method comprising 
operating a processor to perform operations comprising: 

modifying a current input to produce a modified input, wherein the modifying 
composes incorporating past examination errors into the current input; 

quantizing die modi lied input to produce an output; and 

processing the output through a data processing path having a bandpass transfer 
characteristic,, wherein the processing comprises deriving an error value from the modified 
input and the output and di ffusing the error value into future inputs. 

Claim 2 ( previously presented): The method of claim L wherein the processing 
comprises si ittzai wise in the output in accordance with the bandpass transfer 

characteristic. 

Claim 3 (previously presented): Hie method of claim 1 , wherein the bandpass 
transfer characteristic has a response that corresponds to a bandpass transfer function B(z) 
defmed by 



where H(x) and K(z) are transfer functions-, and a is a scalar that controls pixel clustering. 

Claim 4 {previously presented): The method of claim 3, wherein coefficients of the 
transfer functions HO.) and K.(/) sum to unity at dc, and the bandpass transfer function has a 
mean-preserving behav ior. 

Claim 5 (previously presented): Hie method of claim 1. where!!! the processing 
comprises low-pass filtering the output with a first linear weighting filter, generating a second 
error value based on the filtered output and the modified input, and low pass filtering the 
second error value with a second linear weighting filter to produce the first error value. 



B(/) 



{I a ll it/} aH(/.)K(/) 
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Claim 6 (previously presented): The method of claim 1 , wherein the processing 
comprises bandpass filtering the error value into future inputs. 

Claim 7 (previously presented): Apparatus for performing error diffusion halftoning, 
the apparatus comprising: 

a tangible memory storing instructions; and 

a processor coupled to the memory , operable to execute the instructions, and based at 
least in part on the execution of the instructions operable to perform operations comprising 



modifying a current input to produce a modified input, wherein the modifier is 

operable to incorporate pas! quantization errors into the current input: 
quantizing the modified input and to produce an output; and 
processing the output through a processing path having a bandpass transfer 
characteristic, wherein in the processing the processor performs 
operations comprising deriving an error value from, the modified input 
and the output and diffusing the error value into future inputs. 



Claim 8 (previously presented)' The apparatus of claim '?, wherein the bandpass 
transfer characteristic has a response that corresponds to a bandpass transfer function B(sr.) 
defined by 



where \ i(z) and K(z) are transfer functions, and a is a scalar that controls pixel clustering 

( Saim 1 (pre - 1 f vpparati < rutin ror diffu i h ill! >ntng 

the apparatus comprising a processor operable to perform operations comprising' 

modifying a current input to produce a modified input, wherein the modifying 
comprises incorporating past quantization errors into the current input; 

quanto/ing the modi lied input to produce an output; and 

processing the output through a data processing path having a bandpass transfer 
characteristic, wherein the processing comprises deriving an error value from the modified 
input and the output and diffusing the error value into future inputs. 



B(z) 



(V o!fU/> > olfi/iki/} 
\ ■■■■:> U(. n f aHCziK(z) 




Nin ruv . )anuHa~Ved ua 
10/598,895 
Oct. 31, 2003 
18 of 23 



to (> ktC v , 2i 2:05808-1 
Appeal Brief dated Nov. Si. 2009 
Reply to final action dated July 30, 2000 



Claim 10 (previously presented): The apparatus of claim 9. wherein the bandpass 
transfer characteristic has a response thai corresponds to a bandpass transfer function Biz) 
defined by 



where H(z) and K(z) are transfer functions, and where a is a scalar that controls pixel 
clustering. 

Claim 1 1 (previously presented): The apparatus of claim 10, wherein coefficients of 
the transfer functions H(z) and K(z) sum to unity at do. and the bandpass transfer function has 
a mean-preserving behavior. 

Claim 12 (previoush presented): The apparatus of claim 9, wherein the processor is 
operable to perform operations comprising low-pass filtering the output with a first linear 
weighting filter, generating a second error value based on the filtered output value and the 
modified input?, and low-pass filtering the second error value with a second linear weighting 
filter to produce the first error value. 

Claim 13 (previously presented): The apparatus of claim 9. w herein the processor is 
operable to bandpass filter the error value into future inputs. 

Claim 1 4 (previously presented): The apparatus of claim 9, wherein in the processing 
operation the processor is operable to shape quantization noise in the output in accordance 
with the bandpass transfer characteristic. 

Claim j 5 (previously presented): A machine-readable memory storing processor- 
readable instructions that when executed by a processor, causes the processor to perform 
error diffus i . k euot diffusion halftoning including performing quantization,, 

and filtering with an effective bandpass characteristic without using an output of the 
quantization to directly influence an input of the quantization. 



= (t q)H(/) = an(/)K(/) 
l-aH<z) + aH(z)K(z) 
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Claim 16 (pi esented): The machine-readable memory of claim 1.5, 

wherein the processor-readable instructions cause the processor to perform operations 
comprising u ing tht filtered erroi si jnal to modify the quantization input 

Claim 1? (previously presented): The machine-readable .memory of claim 15, 
wherein the filtering is based on the noise transfer function 



where H(z) and K(z) are transfer functions, and a is a scalar that controls pixel clustering. 

Claim 18 (previously presented). The machine-readahle memory of claim 17, 
wherein coefficients of the transfer functions H(z) and K(z) sum to unity at de. 

Claim 19 (previously presented): The machine-readable memory of claim 35, 
wherein the processor-readable instructions cause the processor to perform operations 
comprising: low pass filtering the quantization output with a first linear weighting filter; 
generating an error signal from the filtered output signal and the quantization input; and low- 
pass filtering the error signal with a second linear weighting filter. 

Claim 20 (previously presented): The machine-readable memory of claim 15, 
wherein the processor-readable instructions cause the processor to perform operations 
comprising, generating an error from the quantization input and output; and applying an 
infinite impulse response fitter to the error signal, an output of the infinite impulse response 
Cider used to modify the quantization input. 

Claim 21 (original): A printer comprising: 
a print engine; aid 

a processor for performing error diffusion halftoning, the halftoning including 
performing quantization, and using an error signal filtered with an effective bandpass 
characteristic to influence the quantization without using a result of the quantization to 
directly influence an input of the quantization, an output of the quantization supplied to the 
print engine. 



B(z) 



0~a)H{z)4-aH(z.)K(z} 
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Claim 22 (previously presented). The method of claim I. wherein: 
the processing comprises 

modifying the output to produce a modified output, wherein the modifying of 
the output comprises filtering past errors in accordance with a first 
low-pass filter transfer function and incorporating into the modified 
output the past errors filtered in accordance with the first low-pass 
filter transfer function, and 
subtracting the modified input from the modified output to produce a second 
error value 

filtering the second error value in accordance with a second low-pass filter 
transfer function to produce the first error value; and 
the modi lying comprises incorporating into the current input past error values filtered 
in accordance with the second low-pass filter transfer function to produce the modified input. 

Claim 23 (previously presented): The method of clai m 1 , wherein 
the modifying comprises incorporating into the current input the past quantization 
errors filtered in accordance with a bandpass filler transfer function to produce the modified 
input, and subtracting the modified input from the output to produce the error value. 

Claim 24 (previously presented): The machine-readable medium of claim .15, 
wherein the machin rt la > medium stores processor-readable instructions causing the 
processor to perform operations comprising: 

modify ing a current input to produce a modified input, wherein the modifying 
comprises incorj rath pa | utilization errors into the current input 

quantizing the modified input to produce an output, and 

processing the output through a data processing path having a bandpass transfer 
characteristic, wherein the processing comprises deriving an error value from the modified 
input and the output and diffusing the error value into future inputs. 

Claim 25 (previously presented): Hie printer of claim 21 f wherein the processor is 
operable to pt rfot ■ ations comprising; 
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modifying a current input to produce a modified input, wherein the modifying 
comprises incorporating past quantization errors into the current input; 

quanti/.ins the i >di Heel input to produce an output; and 

processi ng the output through a data processing path having , b ndpass transfer 
characteristic, w herein the processing comprises deriving an error value from the modi fied 
input and the output and diffusing the error value into future inputs. 
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i \ [PENCE APPI ND1X 



There is no evidence submitted pursuant to 37 CFR §§ 1 , 1 30, 1,131, or 1 . 1 32 or any 
other evidence entered by the Examiner and relied upon by Appellant in the pending appeal. 
Therefore, no copies are required under 3? CFR § 41 , 37( c)( 1 )(ix ) in the pending appeal 
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RELATED PROCEEDINGS APPENDIX 

Appellant is not aware of any decisions rendered by a court or the Board that will 
1 t i \ t fleet ed 5 t 1 it 

' itng 1 i fberefore. no copies are required under 3 CFR § 41 >7(c}( l)(x) in the 
pending appeal. 



